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ACOUSTIC APPARATUS 

Field of the invention: 

The present * invention relates to an acoustic 
5 apparatus including front speakers disposed at the front 
side in a room and rear speakers disposed at the rear side, 
and more particularly to an acoustic apparatus capable of 
adjusting the balance of the volume levels of audio signals 
outputted from the front speakers and the rear speakers. 

M 

D 10 

D Description of Related Art: 

F: : 

p 1 As a conventional acoustic apparatus including front 

£ speakers disposed at the front side in a room and rear 

W speakers disposed at the rear side, for example, a car-mount 

J"' 15 acoustic apparatus installed in a car compartment is known, 
H This car-mount acoustic apparatus has a mam volume 

controller function for adjusting the volume level of the 
c; audio signals, and a fader function for adjusting the 

p balance of volume levels of audio signals outputted from 

20 the front speakers and the rear speakers. By the main 
volume controller function and the fader function, a sound 
field full of sensation of presence can be created in the 
car compartment. 

The fader function has the characteristics as shown 
25 in Fig. 6. When the sound image (phantom) created by the 
output audio signals is localized at the center of the 
compartment, the volume level of the front speakers and the 
volume level of the rear speakers are equal to the volume 
level of the main volume controller (indicated by X in FIG. 
30 6) . From this state, when the user manipulates the fader 
control button or the like provided on the operation panel 
so as to localize the sound image createdby the output audio 
signals at the front side, the volume level of the front 
speakers {shown in FIG. 6 as a solid line 100) keeps the 



1 




volume level of the main volume controller, and only the 
volume level of the rear speakers (shown in FIG. 6 as a broken 
line 102) is attenuated (in FIG . 6, shown in the right side 
region of the dotted vertical line Y) . On the other hand, 
5 when the user manipulates the fader control button or the 
like provided on the operation panel so as to localize the 
sound image created by the output audio signals at the rear 
side, the volume level of the rear speakers keeps the volume 
y : level of the main volume controller, and only the volume 

O io level of the front speakers is attenuated (in FIG . 6, shown 

p 

1=11 in left side region of the dotted vertical line Y) . 

M : Further, by connecting an external device such as a 

jfj navigation system or a FM receiving system to the front 

La.: 

fT\ speakers or rear speakers of this car-mount acoustic 

™ 15 apparatus, the audio signal from the external device can 

~; also be reproduced from the speakers together with the main 

M audio signals . In that case, when the external audio signal 

jff is supplied from the external device, the fader function 

is automatically balanced by the control of a microcomputer 
20 or the like. 

For example, in the sate where the sound image created 
by the output audio signals is localized at the front side 
by the manipulation of the fader control button by the user, 
when the external audio signal is supplied to the front 
25 speakers from the external device, the volume level of the 
main audio signal output from the front speakers is 
automatically attenuated to the minimum level by the 
control of the microcomputer or the like. At this time, 
the volume level of the rear speakers, which has been 
30 attenuated by the specified amount, is set to the volume 
level of the main volume controller. 

This volume level changing state is shown in Fig. 7. 
As shown in Fig . 7, in the state where the sound image created 
by the output audio signals is localized at the front side 
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by the manipulation of the fader control button by the user, 
the volume level of the rear speaker (shown by the broken 
line 108) is attenuated by a specified amount from the main 
volume controller level (shown by the solid line 104) . At 
5 this time, the volume level of the front speaker (shown by 
the solid line 106) is equal to the volume level of the main 
volume controller as shown in .the left side region of the 
dotted vertical line Z. 

In this state/ when the external audio signal is 
p 10 supplied to the front speakers from the external device, 
D by control of microcomputer or the like, first, the volume 

level 108 of the rear speaker, which has been attenuated 
by a specified amount, is set to the volume level of the 
- main volume controller so as to localize the sound image 

m 

H 15 created by the audio signals at the center. Then, the 

H : volume level of the front speakers is attenuated to the 

|J minimum level, and therefore the sound image created by the 

tfj audio signals is shifted to the rear side. Thus, when the 

volume level of front speaker is attenuated to the minimum 
20 level, the volume level of the rear speakers is equal to 

the volume level of the main volume controller, as shown 

in the right side region of the dotted vertical line Z in 

Fig. 7. 

In the state where the sound image created by the 
25 output audio signals is localized at the front side, the 
user seated in the car compartment feels that the audio 
sound comes from front side. In this state, when the 
external audio signal from the external device is supplied 
to the front speakers as interrupt information, first, the 
30 volume level of the rear speakers is set to the volume level 
of the main volume controller. However, since the sound 
image which has been localized at the front side is moved 
to the center, the listening sense of the user is also 
attracted to the center . 
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Then, when the volume level of the front speakers is 
attenuated to the minimum level, the sound image is moved 
from the center to the rear side, and the listening sense 
of the user is also drawn the center to the rear side. As 
5 a result, when the volume level of the front speakers 
becomes the minimum level, since the listening sense of the 
user has been already attracted to the rear side,. Therefore, 
at the time of listening to the audio information from the 
external device, the listening sense of the user is stronger 
O 10 at the rear side. That is, at the time of listening to the 
audio information of the external device output from the 
front speakers, if the listening sense is stronger at the 
rear side, the user may fail to catch or improperly 
Efj recognize the external audio information output from the 

s 15 front speakers, and hence the external audio information 

fy may be heard incorrectly. 

p! SUMMARY OF THE INVENTION 

H : The present invention is devised to solve such a 

20 problem, and it is hence an object thereof to provide an 
acoustic apparatus capable of minimizing loss of user's 
listening sense even if the sound image created by the 
output audio signals is moved when the sound information 
from the external device is reproduced by interruption, and 
25 thereby enabling the user to catch the external audio 
information correctly. 

According to one aspect of the present invention, 
there is provided an acoustic apparatus including: one or 
more front speaker disposed at front side in a space for 
30 outputting a first audio signal; one or more rear speaker 
disposed at rear side in the space for outputting a second 
audio signal; a volume control device for controlling 
volume level of the first audio signal and the second audio 
signal; a balance control device for controlling balance 
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between the volume levels of the first audio signal and the 
second audio signal by attenuating the volume levels of the 
first audio signal and the second audio signal; an external 
signal supplying device for supplying an external audio 
5 signal to either one of the front speaker and the second 
speaker; and a control device for controlling the volume 
control device to attenuate the volume level of the audio 
signal when the external audio signal is supplied to one 
jj, of the front speaker and the second speaker which has not 

O 10 been attenuated by the balance control device and the 
«! balance control device attenuates the volume level of said 

H one of the front speaker. and the second speaker. 

+; In accordance with the acoustic apparatus thus 

W 

m configured/ one or more front and rear speakers are provided 

6 15 in a space such as a car compartment. The volume levels 

ni of the audio signals output from the speakers are controlled 

M : by the volume control unit. Also, the valance between the 

g volume levels of the audio signals from the front speaker 

\a and the rear speaker is controlled by the balance control 

20 unit. The balance control unit generally controls the 
balance according to the input by a user. To the front 
speaker or the rear speaker, an external audio signal can 
be supplied, when the external audio signal is supplied 
to one of the front speaker and the second speaker which 
25 has not been attenuated by the balance control device and 
the balance control device attenuates the volume level of 
said one of the front speaker and the second speaker, the 
volume level of the audio signal is attenuated. Therefore, 
the external audio signal becomes easy for the user to hear. 
30 In an embodiment, the control device may control the 

volume control device to attenuate the volume level of the 
audio signal to a minimum level- For example, the minimum 
level may be a zero level. Thus, the external audio signal 
becomes easier to hear. 



The acoustic apparatus may further include a mute 
instruction unit for detecting a mute instruction inputted 
by a user, and the volume control device may attenuate the 
volume level of the audio signal when the mute instruction 
5 is detected by the mute instruction unit. In this case, 
the volume level of the audio signal from the speaker, to 
which the external audio signal is supplied, is attenuated 
only when the user inputs the mute instruction, 
y, In a preferred embodiment, the volume control device 

2 10 may set the volume levels of the first audio signal and the 
f%\ second audio signal to the volume levels before the external 

H ! audio signal is supplied, when supply of the external audio 

T\ signal ends. Thus, when the supplied of the external audio 

rfi signal ends, the volume level of the audios signals output 

f s 15 from the speakers is restored- In an example, the control 
pj device may include a storage unit for storing the volume 

levels of the first audio signal and the second audio signal 
before the external audio signal is inputted; a readout unit 
H : for reading out the volume levels stored in the storage unit 

20 when the supply of the external audio signal ends; and a 
changing unit for changing the volume levels of the first 
audio signal and the second audio signal to be the volume 
levels readout by the readout unit. 

In a preferred example, the control device may detect 
25 a supply of the external audio signal by receiving a signal 
indicating the supply of the external audio signal from the 
external signal supplying device. In an alternative 
example, the control device may detect a supply of the 
external audio signal by monitoring the external audio 
30 signal supplied to the speaker. 

The nature, utility, and further features of this 
invention will be more clearly apparent from the following 
detailed description with respect to preferred embodiment 
of the invention when read in conjunction with the 
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accompanying drawings briefly described below. 



BREIF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram of a car-mount acoustic 
apparatus according to an embodiment of the present 
invention; 

Fig. 2 shows an external appearance of an operation 
panel of the car-mount acoustic apparatus according to the 
embodiment; 

Fig. 3 is a circuit diagram of an electronic volume 
controller used in the car-mount acoustic apparatus of the 
embodiment; 

Fig. 4 is an operation flowchart of the car-mount 
acoustic apparatus of the embodiment; 

Fig. 5 is a diagram showing changes of volume level; 

Fig. 6 is a diagram showing an operating 
characteristic of an electronic volume controller used in 
a conventional acoustic apparatus; and 

Fig. 7 is a diagram showing an example of changing 
volume levels in a conventional acoustic apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring now to the drawings, a preferred embodiment 
of the invention is described below. This embodiment of 
the invention relates to a car-mount acoustic apparatus 
installed in a car compartment. 

First, the configuration and outline of operation of 
car-mount acoustic apparatus 100 of the embodiment are 
explained by referring to Fig. 1 to Fig. 3. Fig. 1 is a 
circuit block diagram of the car-mount acoustic apparatus 
100, and Fig.. 2 shows an external appearance of an operation 
panel of the car-mount acoustic apparatus 100. Further, 
Fig, 3 is an equivalent circuit diagram of an electronic 
volume controller 10 used in the car-mount acoustic 
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apparatus 100. 

The car-mount acoustic apparatus 100 includes the 
electronic volume controller 10, a power amplifier 20 for 
amplifying the audio signals of L channel and R channel, 
5 a front speaker FL disposed at the front left side in the 
car compartment, a rear speaker RL disposed at the rear left 
side, a front speaker FR disposed at the front right side, 
a rear speaker RR disposed at the rear right side, an 
. operation unit 21, a display unit 24, a microcomputer 25 

D 10 responsible for control of the entire apparatus, and an RAM 
P 26. 

u. The electronic volume controller 10 has a volume 

i — 

*P control unit 10a for controlling and delivering the volume 

jti level (main volume level) of audio signals of L channel and 

s 15 R channel, and faders 10b and 10c. The fader 10b uniformly 

y. 

L, distributes the audio signals of L channel supplied from 

\Ai the volume control unit 10a, supplies the audio signals to 

^ j the front speaker FL and rear speaker RL disposed at the 

P, left side in the compartment, and attenuates the volume 

20 level of the audio signals as required. The fader 10c 
uniformly distributes the audio signals of R channel 
supplied from the volume control unit 10a, supplies the 
audio signals to the front speaker FR and rear speaker RR 
disposed at the right side in the compartment, and 
25 attenuates the volume level of the audio signals as 
required. 

The operation unit 21 has a volume control button 21a 
manipulated for controlling the main volume level, and a 
balance control button 2 1b which is manipulated by the user 
30 for controlling the balance of volume level of the audio 
signals supplied to the front speakers FL, FR (volume level 
of front speakers) and the. volume level of audio signals 
supplied to the rear speakers RL, RR (volume level of rear 
speakers) . The volume control button 21a supplies an 
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electric signal Sa indicating the volume level depending 
on the amount of manipulation 'of the button to the 
microcomputer 25. The balance control button 21b supplies 
an electric signal Sb indicating the attenuation amount 
5 depending on the amount of manipulation of the button to 
the microcomputer 25. 

The microcomputer 25 receives the electric signal Sa 
or a supply signal Gy explained below, and supplies a 

M j control signal Va to the volume control unit 10a. The 

D 

jg 10 microcomputer 25 receives the electric signal Sb or the 

fl! supply signal Gy, and supplies a control signal F to the 

y. 

s f ; fader 10b and the fader 10c. 

[Jj The display unit 24 displays the numerical values 

EH indicating the volume level and the attenuation amount 

y. 15 depending on the amount of manipulation when each control 
jy button of the operation unit 21 is manipulated, and the RAM 

^2 26 stores the data showing the volume level and the 

p attenuation amount. 

^ To the front speakers FL and FR of the car-mount 

20 electronic apparatus 100, an external device 28 such as a 
navigation system is connected through cables or connection 
lines, and the sound signals GL and GR output from the 
external device 28 are delivered to the speakers and 
reproduced - 

25 The external device 28 is also connected to the 

microcomputer 25 of the car-mount electronic apparatus 100, 
and supplies the supply signal Gy indicating that the 
external audio signal GL and the external audio signal GR 
are supplied to the front speakers FL and FR, respectively, 

30 to the microcomputer 25. 

Next, the function of the operation unit 21 and 
display unit 24 of the car-mount electronic apparatus 100 
is explained. As shown in Fig. 2, a volume control button 
21a, a balance control button 21b, and the display unit 24 
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are provided on an operation panel 27 of the car-mount 
electronic apparatus 100. 

The volume control button 21a is a revolving button. 
As shown in Fig, 2, when the volume control button 21a is 
5 turned clockwise from the neutral state in which its 
terminal (a) is positioned on the dotted center line A, the 
main volume level is increased, and when turned 
counterclockwise/ the main volume level is attenuated. 
M; when the terminal (a) of the volume control button 21a at 

pj 10 the neutral position, i.e., is posit ioned on the center line 
?y A, the main volume level is at the predetermined reference 

H' level. 

jT! The balance control button 21b is also a revolving 

Cn button. As shown in Fig. 2, when the balance control button 

f 15 21b is turned clockwise from the neutral state in which its 

ftj terminal (b) is positioned on the dotted center line B, the 

*7 sound image created by the output audio signals is localized 

yj 

r*i at the front side- That is, the volume level of the front 

H' speakers is not attenuated, and the volume level of the rear 

20 speakers is attenuated depending on the revolved amount of 
the balance control button 21b. When the balance control 
button 21b is turned counterclockwise from the neutral 
state in which its terminal (b) is positioned on the dotted 
center line B, the sound image created by the output audio 

25 signals is localized at the rear side. That is, the volume 
level of the rear speakers is not attenuated, and the volume 
level of the front speakers is attenuated depending on the 
revolving amount of the balance control button 21b. When 
the terminal (b) of the balance control button 21b is at 

30 the neutral position/ i.e., is positioned on the dotted 
center line B, the sound image created by the output audio 
signals is localized at the center. At this time, the 
volume level of the front speakers and the volume level of 
the rear speakers are at the same volume level, that is. 



10 



# 




both are equal to the main volume level. 

The display unit 24 displays the numerical value 
showing the main volume level in gradual steps, according 
to the display data Ma from the microcomputer 25, in 
5 accordance with the amount of manipulation when the volume 
control button 21a is turned by the user. When the balance 
control button 21b is turned by the user, the display unit 
24 displays the numerical value showing the attenuation 
M ! amount of the volume level of the front speakers or the 

o 

r== 10 numerical value showing the attenuation amount of the audio 
fy level of the rear speakers, in gradual steps depending on 

the amount of manipulation, 
hi In such configuration, the user can set a desired main 

volume level while visually checking the numerical values 
lj : 15 shown on the display unit 24, and can also control the volume 
W balance by setting the desired attenuation amount of volume 

level of the front speakers or attenuation amount of volume 
p. level of the rear speakers. 

^ Referring next to Fig. 3, the internal structure of 

20 the volume control unit 10a, the fader 10b and the fader 
10c in the electronic volume controller 10 is explained. 

The volume control unit 10a has two variable resistors 
lOal and 10a2, The two variable resistors lOal and 10a2 
vary the resistance values simultaneously by a same amount 
25 according to the control signal Va supplied from the 
microcomputer 25, so that the main volume level can be 
varied. The varied audio signals of L channel and R channel 
are supplied to the fader 10b and the fader 10c. 

The fader 10b has two buffer amplifiers lObl and 10b2, 
30 and two variable resistors lObll and 10b21. One terminal 
of the each of variable resistors lObll and 10b21 is 
connected to the output side of one of the two buffer 
amplifiers lObl and 10b2, and the other terminal is 
connected to the earth potential- Similarly to the fader 
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10b, the fader 10c has two buffer amplifiers lOcl and 10c2, 
and two variable resistors lOcll and 10c21. One terminal 
of two variable resistors lOcll and 10c21 is connected to 
the output side of one of the buffer amplifiers lOcl and 
5 10c2, and the other terminal is connected to the earth 
potential . 

When the balance control button 21b is turned 
counterclockwise from its neutral position, the variable 
N< resistor lObll of fader 10b and the variable resistor lOcll 

|5 10 of fader 10c simultaneously change the resistance values 
fU by the same amount according to a control signal F supplied 

from the microcomputer 25. Each fader supplies such 
(jj variably attenuated audio signals of L channel and R channel 

U' to the front speakers FL and FR . When the balance control 

L 15 button 21b is turned clockwise from its neutral position, 
Rj the variable resistor 10b21 of fader 10b and the variable 

[ fi resistor 10c21 of fader 10c simultaneously change the 

p resistance values by the same amount according to a control 

^ ! signal F supplied from the microcomputer 25. Each fader 

20 supplies such variably attenuated audio signal of L channel 
and R channel to the rear speakers RL and RR. 

In the case where the resistance values of the 
variable resistor lObll of fader 10b and the variable 
resistor lOcll of fader 10c are varied to attenuate the 
25 volume level of the front speakers, if the balance control 
button 21b is revolved to the neutral position, each 
variable resistor varies each resistance value to the value 
corresponding to the mam volume level according to a 
control signal F supplied from the microcomputer 25. 
30 Similarly, in the case where the resistance values of the 
variable resistor 10b21 of the fader 10b and variable 
resistor 10c21 of the fader B 10c are varied to attenuate 
the volume level of the rear speakers, if the balance 
control button 21b is revolved to the neutral position, each 
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variable resistor varies each resistance value to the value 
corresponding to the main volume level according to a 
control signal F supplied from the microcomputer 25. 

The fader 10b and the fader 10c are automatically 
controlled by the microcomputer 25 to attenuate the volume 
level of the front speakers to a minimum level (for example, 
level 0) if the supply signal Gy is supplied from the 
external device 28 in a state where the volume level of the 
rear speakers are attenuated by a specified amount by the 
manipulation of the balance control button 21 by the user. 

When receiving the control signal F from the 
microcomputer 25, the fader 10b and the fader 10c vary the 
resistance values of the variable resistors 10b21 and 10c21 
from the value corresponding to the volume level of the rear 
speakers at that time to the value corresponding to the main 
volume level. Subsequently, the resistance values of the 
variable resistors lObll and lOcll are varied from the value 
corresponding to the main volume level to the value 
corresponding to the minimum level. 

Next, the control operation of the microcomputer 25 
in the embodiment of the invention is explained by referring 
to Fig. 4 and Fig. 5. Fig. 4 shows an example of flow of 
control operation started in a state where the volume level 
of the rear speakers are attenuated by a specified amount, 
and it is preliminarily stored as an operation program in 
a storage unit (not shown) in the microcomputer 25. Fig. 
5 shows how the volume level of front speakers, the volume 
level of rear speakers, and the main volume level changes 
during the execution of this operation program. 

At step SI, the microcomputer 25 reads out the data 
stored in the RAM 26, varies the resistance values of the 
variable resistors in the volume control unit 10a, the fader 
10b and the fader B 10c, and sets the main volume level, 
the volume level of the front speakers, and the volume level 
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of the rear speakers according to the data thus read out. 

At step S2, it is judged if the control buttons 21a 
and 21b are manipulated or not on the basis of the electric 
signals supplied from the volume control button 21a and the 
5 balance control button 21b. If it is judged that the button 
is manipulated (step S2;YES) , the process goes to step S3. 

If the volume control button 21a has been turned by 
the user in step S2, on the basis of the electric signal 
y : sa supplied from the volume control button 21a, the control 

D 10 signal Va is sent out to the volume control unit 10a to adjust 

D 

R i the main volume level, and the data indicating the volume 

U level is stored in the RAM 26. 

+; If the balance control button 21b has been turned 

w 

rfj clockwise in Fig. 2 by the user, on the basis of the electric 

E 15 signal Sb supplied from the balance control button 21b, the 

pi control signal F is sent out to vary the resistance values 

M of the variable resistor 10b21 of fader 10b and the variable 

«; resistor 10c21 of fader 10c, and the data indicating the 

y : attenuation amount is stored in the RAM 26. 

20 On the other hand, if the balance control button 21b 

has been turned counterclockwise in Fig. 2 by the user, on 
the basis of the electric signal Sb supplied from the 
balance control button 21b, the control signal F is sent 
out to vary the resistance values of the variable resistor 
25 lObll of fader 10b and the variable resistor lOcll of fader 
B 10c, and the data indicating the attenuation amount is 
stored in the RAM 26. Then, the process goes back to step 
SI, and the operation following step SI is executed. 

If any button has not been manipulated at step S2, 
30 the process goes to step S4 . At step S4, the microcomputer 
25 judges whether or not the external audio signals GL and 
GR are supplied from the external device to the front 
speakers FL and FR, that is, whether or not the supply signal 
Gy is received from the external device 28. If the supply 
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signal Gy is not received (step S4;NO), the process goes 
to step SI, the operation following step SI is executed. 
If it is judged at step S4 that the supply signal Gy is 
received from the external device 28 (step S4;YES), the 
5 process goes to step S3. 

At step S5, the microcomputer 25 controls the fader 
10b and fader 10c to attenuate the volume level of the front 
speakers to the minimum level. At this time, the fader 10b 
and fader 10c vary the resistance values of the variable 
10 resistors 10b21 and 10c21 to the value corresponding to the 
main volume level on the basis of the control signal F from 
the microcomputer 25. 

At step S6, the microcomputer 25 controls the fader 
m 10b and fader 10c, and simultaneously reads out the data 

s s 15 showing the attenuation amount of the volume level of the 

tecs: 

h\ rear speakers from the RAM 26, and controls the volume 

M : control unit 10a to attenuate the main volume level by force 

•t! to the attenuation amount thus read out . The volume control 

M= unit 10a varies the resistance values of the variable 

20 resistors 10a! and 10a2 on the basis of the control signal 



Va from the microcomputer 25. 

Then, the fader 10b and the fader 10c vary the variable 
resistors 10b21 and 10c21 to the attenuated main volume 
value, and vary the resistance values of the variable 

25 resistors lObll and lOcll to attenuate the volume level of 
the front speakers to the minimum level- 

By the process at step S5 and step S6 ; the main volume 
level, the volume level of front speakers, and the volume 
level of rear speakers changes as shown in Fig. 5. In Fig. 

30 5, the graph 110 shows the main volume level adjusted by 
the volume control unit 10a, the graph 112 shows the volume 
level of front speakers FL and FR, and the graph 114 shows 
the volume level of the rear speakers RL and RR attenuated 
by a specified amount. 
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As is clear from Fig. 5, in order to localize the sound 
image created by the output audio signals at the center, 
the volume level of the rear speakers attenuated by a 
specified amount once increases toward the main volume 

5 level as indicated by the arrow c, but the main volume level 
is attenuated at the same time as shown by the arrow D . 
Therefore, when the main volume level and the volume level 
of the rear speaker becomes equal to each other at the point 
shown by the arrow E, the volume level of the rear speaker 

10 shown by the graph 114 decreases according to the decrease 
of the main volume level and eventually both level shown 



M ! by the graphs 110 and 114 reach and stay at the initial 

specified attenuated level. After the volume level of the 
rear speakers reach the specified attenuated level due to 
B 15 the attenuated main volume level, the volume level of the 

p; front speakers is attenuated to the minimum level as shown 

M : by the graph 112. 

After the volume level of the front speakers has been 
attenuated to the minimum level, at step S7, it is judged 
20 whether the supply signal Gy is still being supplied from 
the external device 28 or not, and if the supply signal Gy 
is obtained (step S7;YES), the supply of supply signal Gy 
is monitored continuously. 

If supply signal Gy is not obtained from the external 
25 device 28 (step S7; NO) , that is, it is judged that the supply 
of the external audio signals GL and GR to the front speakers 
FL and FR from the external device is terminated, the 
process goes to step S8. At step S8, the data stored in 
the RAM 26 is read out, and the main volume level, the volume 
30 level of front speakers, and the volume level of rear 
speakers are set on the basis of the read-out data. Thus, 
the value levels of the front and read speakers return to 
the level before the external audio signal is inputted. 
Then, the process goes to step SI, and the operation 
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following step SI is executed. 

In the car-mount acoustic apparatus 100 of the 
embodiment as described above, if the audio information 
from the external device 28 such as a navigation system is 
5 supplied to the front speakers FL and FR as interrupt 
information, since the main volume level is attenuated to 
the volume level of the rear speakers, attraction of the 
listening sense of the user to the rear side is suppressed 
as much as possible, so that the user can correctly hear 

10 the audio information from the external device 28 from the 
front speakers FL and FR. 

In the above embodiment, the microcomputer 25 judges 
that the external audio signals GL and GR to the front 
speakers FL and FR from the external device 28, by the start 

15 signal Gy from the external device 28. However, it may be 
configured to judge presence, or absence of supply of the 
audio signals GL and GR by monitoring the connection lines 
between the external device 28 and the front speakers FL 
and FR. 

20 The audio signals GL and GR from the external device 

28 are directly supplied to the front speakers FL and FR 
in the above embodiment. However, they may be supplied 
through the power amplifier 20. 

In the above embodiment, when the audio signals are 

25 supplied from the external device 28, the microcomputer 25 
controls the fader 10b and the fader 10c to attenuate the 
volume level of the front speakers automatically to the 
minimum level. However, for example, a mute button may be 
provided in the operation panel 27 to attenuate the volume 

30 level to the minimum level, and after confirming that the 
mute button is pressed by the user, the volume level of the 
front speakers may be attenuated to the minimum level. 

In the embodiment, the external device 28 is connected 
to the front speakers FL and FR, but the same effects are 
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obtained if the external device 28 is connected to the rear 
speakers RL and RR . At this time, in a state where the 
volume level of the front speakers is attenuated by a 
specified amount, if the audio signals from the external 
5 device 28 are supplied to the rear speakers RL and RR, by 
controlling the volume control unit 10a to attenuate the 
main volume level to the volume level of the front speakers, 
attraction of the listening sense of the user to the front 



^ side is suppressed as much as possible. By this, the user 

f? 10 can correctly hear the audio information from the external 

O 

j=y device 28 from the rear speakers RL and RR. 

M ! The embodiment of the invention described herein is 

JE ■ 

|V| an example of car-mount acoustic apparatus, but the 

fjfi application of the present invention is not limited to this . 
f 15 Namely, the present invention may also be applied, for 

pj example, to an acoustic apparatus for creating a sound field 

H' in a home theater in a household. 

P The invention is not particularly limited as far as 

M : the acoustic apparatus includes front speakers installed 



20 at the front side in a room and rear speakers installed at 
the rear side, with either one of the speakers designed to 
deliver audio information from an external device, and not 
limited to the illustrated embodiment of a car-mount 
acoustic apparatus. The present invention may be applied 

25 to various uses so far as not departing from the true spirit 
and scope of the invention. 

According to the invention, if audio information from 
the external device is supplied as interrupt information, 
the volume level of audio signals is attenuated to the 

30 attenuated volume level of the front speakers or rear 
speakers. Therefore, it is possible to suppress that 
attraction of the listening sense of the user is shifted 
due to the shift of the sound image created by the audio 
signals, and the external audio information from the 
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external device can be correctly heard by the user. 

The invention may be embodied on other specific forms 
without departing from the spirit or essential 
characteristics thereof. The present embodiments 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being 
indicated by the appended claims rather than by the 
foregoing description and all changes which come within the 
meaning an range of equivalency of the claims are therefore 
intended to embraced therein. 

The entire disclosure of Japanese Patent Application 
No. 2000-386218 filed on December 20, 2000 including the 
specification, claims, drawings and summary is 
incorporated herein by reference in its entirety. 
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